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Abstract 
 
ADOLESCENTS IN CRISIS: A GEOGRAPHIC EXPLORATION OF HELP-SEEKING 
BEHAVIOR USING DATA FROM CRISIS TEXT LINE 
 
Laura K. Thompson  
B.A., University of Tennessee 
M.A., Appalachian State University 
 
 
Chairperson:  Margaret M. Sugg 
 
 
 Prior research has demonstrated that a variety of demographic, socioeconomic, and 
environmental factors can influence the prevalence and severity of mental distress and 
whether an individual is likely to receive treatment. Behavioral health research has been 
limited to self-reported survey data, but advances in technology have provided increased 
opportunities to continuously capture and store data, and to learn about the help-seeking 
habits of its contributors. In response to the growing prevalence of technologically mediated 
crisis counseling services, this county-level ecological study evaluated whether these same 
disparities exist for help-seeking via Crisis Text Line, a free, ubiquitous, technology-based 
crisis counseling service. Because most suicide attempts are impulsive acts, crisis hotlines are 
often the only resource available to suicidal or at-risk individuals. It is critical that 
researchers and practitioners are aware of any population-level disparities limiting the use of 
these invaluable resources. To date, this is the first study to examine text-based help-seeking 
behavior among adolescents at a national scale. Results identify several factors associated 
with increased or reduced help-seeking behavior among adolescents in the U.S. Increased 
 v 
rates of CTL usage occur in counties with higher mean household incomes, higher divorce 
rates, and lower residential stability. Rurality was the strongest predictor for low rates of 
help-seeking, and this finding is particularly concerning in light of elevated rates of suicide 
among rural counties. Low rates of help-seeking compound ongoing rural-urban disparities in 
traditional mental health services, and this finding suggests that increased suicide risk in rural 
areas cannot be explained by mental health professional shortages alone. Rural communities, 
particularly those with low support-seeking behavior and comparatively high suicide rates, 
should be the target of future research and outreach. 
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 The main body of this thesis is formatted according to the guidelines for manuscript 
submission to Social Science and Medicine, an international peer-reviewed journal published 
by Elsevier. 
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Introduction 
Prior research has shown that less than half of adolescents with a mental disorder 
receive any type of treatment (Burns et al., 1995; Costello et al., 2014). Adolescents are 
particularly vulnerable to mental distress—approximately one-half of chronic mental health 
disorders begin by the age of fourteen, and three-quarters begin by the age of twenty-four 
(Kessler et al., 2005). Populations with a history of being underserved (i.e., those with lower 
socioeconomic status, racial and ethnic minorities, and individuals living in rural areas) 
experience elevated risk for mental distress and are less likely to receive treatment or engage 
in help-seeking behavior (Barkan et al., 2013; Reiss, 2013; Fontanella et al., 2015; 
VanderWielen et al., 2015; Center for Behavioral Health Statistics and Quality, 2016; Nestor 
et al., 2016). 
As technology has become more and more integrated with our daily lives, mental 
health services have expanded to include these new platforms. Crisis hotlines were developed 
to provide immediate support during the acute periods of crisis commonly associated with 
mental disorders and suicidality (Mishara and Daigle, 2000). Crisis hotlines have 
demonstrated effectiveness at reducing crisis severity, feelings of hopelessness, and 
suicidality (Kalafat et al., 2007; Gould et al., 2007). These services are characterized by free, 
immediate, and anonymous counseling. Research on survivors of suicide attempts found 
most suicide attempts are made within 10 minutes of initial suicidal ideation (Deisenhammer 
et al., 2009), a statistic that highlights the critical role a crisis hotline can play in suicide 
prevention. It is critical that researchers and practitioners are aware of any population-level 
disparities limiting the use of these resources. Recently, remote crisis counseling services 
have expanded into new platforms with the development of online and text-based resources 
2 
 
that are more widely used by adolescent populations (Evans et al., 2013). Because these 
services are so new, little is known about the underlying patterns of use, and whether or not 
traditional disparities in help-seeking and mental health treatment persist across these 
platforms. 
The power these new technologies hold for researchers is their ability to help answer 
these questions through the passive collection of behavioral health data. Often, these data are 
geo-referenced, making them a powerful resource for understanding the spatial distribution 
of adolescent help-seeking. This study uses geo-referenced data from a ubiquitous, 
technology-based crisis counseling service to explore help-seeking behavior in the U.S. at the 
county level. To the authors’ knowledge, this is the first study to examine text-based help-
seeking behavior among adolescents at a national scale. Data is available through Crisis Text 
Line (CTL), a free crisis counseling service launched in 2013 in response to the growing 
popularity of text-message based communication among adolescents. CTL is widely used 
across the U.S., and volunteer counselors have engaged in over 800,000 conversations since 
its inception. Detailed records of each CTL conversation provide novel insight into 
adolescent and young adult help-seeking behavior. 
This ecological study uses correlation, spatial error multiple regression models, and 
group difference analysis to explore demographic, socioeconomic, and environmental factors 
that predict text-based help-seeking behavior among adolescents in the U.S. Health 
surveillance data is expected to grow in popularity, and this study lays a foundation in 
anticipation for a growing body of work using these data to study behavioral health at both 
population and individual scales. Understanding the role technology mediated services play 
in crisis support can help researchers and crisis organizations target locations and populations 
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that underuse mental health services. Ultimately, this study aims to highlight persistent 
disparities in mental health treatment that can be addressed by policy-makers and 
practitioners with the intent to improve crisis support and reduce mental distress for all 
adolescents. 
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Abstract 
Prior research has demonstrated that a variety of demographic, socioeconomic, and 
environmental factors can influence the prevalence and severity of mental distress and the 
likelihood of an individual receiving treatment. Behavioral health research has been limited 
to self-reported survey data, but advances in technology have provided increased 
opportunities to continuously capture and store data, and to study the help-seeking habits of 
its contributors. In response to the growing prevalence of technologically mediated crisis 
counseling services, this county-level ecological study evaluated whether these same 
disparities exist for help-seeking via Crisis Text Line, a free, ubiquitous, technology-based 
crisis counseling service. Because most suicide attempts are impulsive acts, crisis hotlines are 
often the only resource available to suicidal or at-risk individuals. It is critical that 
researchers and practitioners are aware of any population-level disparities limiting the use of 
these invaluable resources. To date, this is the first study to examine text-based help-seeking 
behavior among adolescents at a national scale. Results identify several factors associated 
with increased or reduced help-seeking behavior among adolescents in the U.S. Increased 
rates of CTL usage occur in counties with higher mean household incomes, higher divorce 
rates, and lower residential stability. Rurality was the strongest predictor for low rates of 
help-seeking, and this finding is particularly concerning in light of elevated rates of suicide 
among rural counties. Low rates of help-seeking compound ongoing rural-urban disparities in 
traditional mental health services, and this finding suggests that increased suicide risk in rural 
areas cannot be explained by mental health professional shortages alone. Rural communities, 
particularly those with low support-seeking behavior and comparatively high suicide rates, 
should be the target of future research and outreach. 
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1. Introduction 
The World Health Organization estimates one in every four to five individuals 
worldwide will develop a mental disorder during their lifetime (World Health Organization, 
2001). Adolescents are particularly vulnerable to mental distress—approximately one-half of 
chronic mental health disorders begin by the age of fourteen, and three-quarters begin by the 
age of twenty four (Kessler et al., 2005). However, studies have shown that less than half of 
adolescents with a mental disorder receive any type of treatment (Burns et al., 1995; Costello 
et al., 2014), and these rates are higher for populations with a history of being underserved, 
including those with lower socioeconomic status, racial and ethnic minorities, and 
individuals living in rural areas (Wang et al., 2016). 
Crisis hotlines were developed in recognition of the occurrence of acute periods of 
crisis associated with mental disorders and suicidality (Mishara and Daigle, 2000). Research 
on survivors of suicide attempts found most suicide attempts are made within 10 minutes of 
initial suicidal ideation (Deisenhammer et al., 2009). Crisis hotlines and other technologically 
mediated mental health resources provide a unique and critical service that is available 
continuously, anonymously, and at no cost. Crisis hotlines have demonstrated effectiveness 
at reducing crisis severity, feelings of hopelessness, and suicidality (Kalafat et al., 2007; 
Gould et al., 2007).  
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In August of 2013, Crisis Text Line (CTL) was established in response to the growing 
popularity of text-message based communication among adolescents. This free crisis 
counseling service is widely used across the U.S., and volunteer counselors have engaged in 
over 800,000 conversations since its inception. Adolescents have reported a preference for 
text-based communication over traditional call-based hotlines (Evans et al., 2013), 
suggesting text-message hotlines may reach new populations. Detailed records of each CTL 
conversation provide novel insight into adolescent and young adult help-seeking behavior. 
CTL, search engines, and other technology platforms passively collect data that can provide 
valuable insight into mental health at spatial and temporal scales unprecedented by traditional 
standards.  
Prior research has demonstrated that a variety of demographic, socioeconomic, and 
environmental factors can influence the prevalence and severity of mental distress and 
whether an individual is likely to receive treatment (Barkan et al., 2013; Reiss, 2013; 
Fontanella et al., 2015; VanderWielen et al., 2015; Center for Behavioral Health Statistics 
and Quality, 2016; Nestor et al., 2016). The present study seeks to evaluate whether these 
same disparities exist for a ubiquitous, technology-based crisis counseling service. To the 
authors’ knowledge, this is the first study to examine text-based help-seeking behavior 
among adolescents at a national scale. Using data from CTL, this ecological study seeks to 
evaluate, the underlying demographic, socioeconomic, and environmental factors that are 
associated with increased or reduced help-seeking behavior among adolescents in the U.S. 
Understanding the role these new services play in crisis support can help researchers and 
crisis organizations target populations that underuse mental health services and, ultimately, 
work towards improving crisis support services for all adolescents. 
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1.1 Socioeconomic status 
Lower socioeconomic status has been linked to increased occurrence of mental health 
issues (Spady et al., 2001; Amone-P’Olak et al., 2009; Reiss, 2013). In a systematic review 
of studies examining socioeconomic status, Reiss determined that youth with low 
socioeconomic status were between two and three times more likely to develop a mental 
health issue (2013).  Low socioeconomic status also reduces the likelihood that an individual 
will receive any form of mental health treatment (Center for Behavioral Health Statistics and 
Quality, 2016). A recent national survey found adolescents in poverty were less likely to 
receive both specialized and non-specialized mental health services, including treatment 
through family medicine and educational institutions (Center for Behavioral Health Statistics 
and Quality, 2016). Results of this survey suggest even relatively affordable or no cost 
mental health services are utilized less by individuals in poverty.  
 
1.2 Race and Ethnicity 
Mental health outcomes related to race and ethnicity in the U.S. have strong ties to 
socioeconomic status (Alegria et al., 2015). There are more than twice as many black and 
Hispanic adolescents living in poverty (34% and 28%, respectively) than non-Latino white 
adolescents (12%) (Kids Count Data Center, 2017). Thus, much of the disparity in mental 
health outcomes across racial and ethnic groups can be explained by socioeconomic status 
and other neighborhood-level factors such as segregation, social isolation, and exposure to 
violent crime (Williams and Earl, 2007, Alegria et al., 2015). Further, research on mental 
health service has shown mental health services are less available in neighborhoods with 
higher racial and ethnic minority populations, making it more challenging for minority 
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populations to receive treatment (VanderWielen et al., 2015). Stigma and mental health 
education may also play a role in racial and ethnic disparities in treatment (Batterham et al., 
2013).  
 
1.3 Population Density, Rurality, and Isolation 
Despite a history of conflicting results regarding the prevalence of mental health 
issues among rural versus urban populations (Probst et al., 2006; Peen et al., 2010; Galea et 
al., 2011), recent research found no significant relationship (Smith et al., 2008; Breslau et al., 
2014). There are, however, well-established disparities in access to mental health treatment 
among rural populations. More than 85 percent of federally designated mental health 
professional shortage areas (HPSAs) are located in rural areas (Bird et al., 2001). Of the more 
than 3,000 Rural Health Centers in the U.S., less than four percent have a doctoral-level 
psychologist or clinical social worker on staff (National Advisory Committee on Rural 
Health and Human Services, 2010).  
One of the most critical mental health issues disproportionately affecting rural areas is 
suicide. Suicide rates in the most rural locations are nearly double those found in the most 
urban locations, and this gap is widening and found among adolescents (Fontanella et al., 
2015). Several possible explanations for this have been proposed, including a lack of mental 
health services in rural locations, cultural factors (e.g., stigma), social isolation, access to 
lethal means, and socioeconomic factors (Fontanella et al., 2015).  
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1.4 Other Population Characteristics 
Prior research has identified several other sociodemographic characteristics that may 
have a relationship with mental health outcomes and treatment. Lower educational attainment 
results in lower suicide literacy (Batterham et al., 2013), and adolescents with less educated 
parents experienced increased severity and persistence of Diagnostic and Statistical Manual 
of Mental Disorders (DSM-IV) disorders (McLaughlin et al., 2011). Interestingly, parental 
education seems to have a different relationship to mental health outcomes than income 
levels (McLaughlin et al., 2011; Alegria et al., 2015), suggesting that the benefits of 
education on mental health outcomes relates to more than just economics. 
Divorce has one of the most consistent relationships with mental health. In studies of 
adults, a significant relationship has been found between divorce and depression (Akhtar-
Danesh and Landeen, 2007) and suicide (Hempstead, 2006).  Less research has been done on 
the impact of parental divorce on adolescent mental health, but Merikangas et al. found 
adolescents with divorced parents were more likely to use mental health services than those 
with married or cohabiting parents (2011).  
One of the most well established theories on suicide is Durkheim’s theory of social 
integration ([1897] 1951), which suggests that clusters of suicide occur in areas with weak 
social ties resulting from high population turnover (Baller and Richardson, 2016). Residential 
stability is often measured using the portion of the population that has recently moved and 
the portion of housing that is renter-occupied housing (Cutchin and Churchill, 1999; Messer 
et al., 2006; Barkan et al., 2013). In an attempt to explain the east-to-west divide in suicide 
rates, one study found an association between residential instability and suicide rate (Barkan 
et al., 2013).  
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1.5 Help-seeking via New Media 
Crisis and suicide prevention hotlines acknowledge the need for easily accessible 
support for acute mental distress or suicidal ideation (Mishara and Daigle, 2000). Recently, 
remote-access counseling services have expanded into new platforms with the development 
of online and text-based resources. Telephone and other remote counseling services offer 
several benefits to users, the most obvious being the accessibility of these services and the 
immediacy with which individuals can receive counseling (Lester and Rogers, 2012). Clients 
also have more control over when they receive help, can end the session at any time, and are 
able to remain anonymous (Lester and Rogers, 2012). This increased sense of control and 
privacy can make the difference in whether or not an individual will seek help during a crisis, 
particularly for individuals who feel stigmatized (Lester and Rogers, 2012). As a result, 
remote crisis counseling may encourage help-seeking among populations that have been 
traditionally less likely to receive support for mental distress (Lester and Rogers, 2012; 
Evans et al., 2013; Haner and Pepler, 2016).  
These new crisis services also benefit researchers. Because these data are collected 
continuously and are not mediated by researchers, they are less likely to be affected by 
memory bias and experimenter demand effects (De Choudhury et al., 2013). These data are 
also one of the few sources of behavioral health data available in near real-time (Ayers et al., 
2014). Several studies have demonstrated the ability of these high-resolution data to monitor 
and quickly detect trends in mental distress and suicidal ideation (Sueki, 2011; Yang et al., 
2011; Ayers et al., 2013; Gunn and Lester, 2013; Jashinsky et al., 2014; Ayers et al., 2016). 
For example, in a state-level analysis Gunn and Lester identified positive associations 
between internet searches for suicide-related terms and a state’s suicide rate (2013). 
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1.6 Objectives 
Technologically mediated crisis support holds great potential for users, researchers, 
and practitioners, but because these services are relatively new, little research has studied the 
factors that influence the use of these services. Because of the aforementioned disparities in 
mental health outcomes, treatment, and help-seeking in the U.S., understanding whether 
these new services perpetuate or reduce these disparities is critical towards improving these 
services and developing more inclusive public mental health strategies. CTL provides a novel 
platform for counseling and crisis support. To the author’s knowledge, this study is the first 
to measure help-seeking behavior for a text-based crisis support service at a national scale. 
The aim of this ecological study is to identify socioeconomic, demographic, and 
environmental conditions associated with increased or decreased text-based help-seeking 
behavior. To explore these relationships, the following research questions were investigated: 
 
1) What predictors (socioeconomic, demographic, environmental) influence help-seeking 
behavior for depression, anxiety, and suicidal thoughts among adolescents in the U.S.? 
2) What are the trends in text-based help-seeking behavior between adolescents across the 
rural-urban continuum? 
 
2. Data and Methods 
2.1 Crisis Text Line Data 
CTL conversation records were available from August 2013 through July 2017 (n = 
849,483). CTL filtered these data to remove prank messages and those in which the texter did 
not engage in conversation after initial contact. Each conversation was associated with a 
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county based on the first six digits of the user’s phone number (NPANXX). Data were 
aggregated to yearly temporal resolution and county spatial resolution for analysis to protect 
user privacy. Based on an optional survey administered at the end of a counseling session, 
approximately 95.6 percent of individuals using CTL are under the age of 35 (n = 63,779 of 
66,690 conversations reporting age). Because CTL is predominantly used by adolescents and 
young adults, annual rates of CTL usage were calculated using a subset of each county’s 
population (under age 35) available from the U.S. Census 2010 population estimates (U.S. 
Census, 2010).  
Preliminary descriptive statistics identified a number of counties with extreme annual 
rates likely to limit the ability to create a predictive model for the majority of data. The most 
severe outliers were systematically removed from the data by trimming the top and bottom 
one percent of county CTL conversation rates. Because the bottom one percent of the data 
was made up of counties with no data, a random number generator was used to randomize 
removal. This reduced the sample size from 3,143 to 3,080 counties and county equivalents. 
Known as trimming the mean, this approach has been used frequently to more accurately 
reflect the relationships found for the vast majority of the data, while minimizing the amount 
of data lost (Erceg-Hurn and Mirosevich, 2008). 
Following each conversation, CTL counselors assign one or more issues discussed to 
the conversation based on an established list of crisis concerns (n = 28). Table 1 provides a 
list of the eight issues that occur in more than 10 percent of conversations. Analysis was 
performed using total conversion rates as well as conversation rates for anxiety, depression, 
and suicidal thoughts specifically. Anxiety, depression, and suicidal thoughts were selected 
because they are well-known and pervasive mental health concerns. Further, they appear in a 
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large percentage of conversations and allow for greater spatial resolution. The suicidal 
thoughts tag was preferable to the suicidal desire tag, because the latter tag was not 
established until 2015. Despite their prevalence, the family and relationship tags were not the 
focus of this study, because they refer to causes, not outcomes, of mental distress. The 
Appalachian State University Institutional Review Board determined this study was exempt 
from human subjects review. 
 
Table 1. CTL issues tagged in over 10 percent of all conversations. 
Rank Issue Frequency*  Rank Issue Frequency* 
1 Depressed 27.9% (n = 236964)  5 Relationship 17.3% (n =146751) 
2 Suicidal Thoughts 21.1% (n = 179118)  6 Stress 16.6% (n =141145) 
3 Family 19.4% (n = 165211)  7 Suicidal Desire 16.5% (n = 140320) 
4 Anxiety 17.6% (n = 149251)  8 Self Harm 11.5% (n =97316) 
*Multiple issues may be tagged in a single conversation. 
 
2.2 County-level Explanatory Variables 
Fifteen potential explanatory variables, listed in Table 2, were identified based on a 
review of prior research exploring determinants of mental health outcomes and help-seeking. 
Data for most variables was available through the American Community Survey (ACS) 5-
year-estimates (U.S. Census, 2015). Socioeconomic variables included mean household 
income, poverty, unemployment, and low educational attainment (Spady et al., 2001; 
Amone-P’Olak et al., 2009; Reiss, 2013; Center for Behavioral Health Statistics and Quality, 
2016). Demographic variables included race, ethnicity, divorce, single parent homes, 
population density, and Rural-Urban Continuum Codes (RUCC) (Sen, 2004; Hempstead, 
2006; Akhtar-Danesh and Landeen, 2007; Alegria et al., 2015; Fontanella et al., 2015; 
VanderWielen, et al. 2015; Nestor et al., 2016). Residential stability was measured using 
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renter-occupied homes and individuals living in a different home during the past twelve 
months (Cutchin and Churchill, 1999; Barkan et al., 2013). 
 
Table 2. Mental Health and Help-Seeking Determinants, 3,220 counties and county 
equivalents 
Category Data Source Variable Definition 
Socioeconomic ACS (2015, 5-year Est.) Mean Household Income (dollars) 
 ACS (2015, 5-year Est.) Percent population below poverty level in the past 12 
months 
 ACS (2015, 5-year Est.) Percent population unemployed (16 years and over) 
 ACS (2015, 5-year Est.) Percent population less than high school graduate (25 
years and over) 
Demographic ACS (2015, 5-year Est.) Percent population minority 
 ACS (2015, 5-year Est.) Percent population Hispanic or Latino 
 ACS (2015, 5-year Est.) Percent population divorced (15 years and over) 
 ACS (2015, 5-year Est.) Percent households with single parent 
 ACS (2015, 5-year Est.) Population Density (Land area (Mi. Sq) / Total population) 
 U.S. Department of 
Agriculture (2013) 
Rural-Urban Continuum Codes 
Residential 
Stability 
ACS (2015, 5-year Est.) Percent families living in a different residence during the 
past 12 months 
 ACS (2015, 5-year Est.) Percent home renter-occupied 
Climate U.S. Census (2016) Latitude of county centroids (TIGER/Line Shapefile) 
 National Renewable Energy 
Laboratory (2009) 
Mean annual Global Horizontal Irradiance 
(kWh/m2/day)a 
Mental Health Health Professional 
Shortage Areas (HPSA 
2017) 
Average Mental Health Professional Shortage Score (0-25) 
 Centers for Disease Control 
(2016) 
Raw annual suicide rate, 1999-2016 average 
aData for 48 contiguous U.S. states. 
 
Latitude and mean annual global horizontal irradiance (GHI, kWh/m²/day) were used 
to explore the influence of climate and sunlight on help-seeking behavior for mental distress. 
Latitude was calculated using the centroid of each county polygon in the 2016 TIGER/Line 
county shapefile (U.S. Census Bureau, 2017). Mean annual GHI was available for the 
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contiguous U.S. and was averaged using data from 1998 to 2009 (National Renewable 
Energy Laboratory, 2012).  
Annual suicide rate, averaged from 1999 to 2016 was available through the Centers 
for Disease Control (CDC) (CDC, 2016a). This temporal period was selected to minimize the 
number of counties for which suicide was suppressed by the CDC. The CDC suppresses 
suicide rate for any county with fewer than ten suicides during the selected time frame (n = 
225) (CDC, 2016a), and is biased towards counties with low populations. The CDC considers 
any death count below twenty to be unreliable, but to maximize representation from rural 
counties, these data were retained. Data on Mental HPSAs areas were available through the 
Health Resources and Services Administration, which assigns scores to each mental health 
service area based on degree of unmet need (Health Resources and Services Administration, 
2018).  
 
2.3 Methods 
2.3.1 Regional Covariates 
To investigate the relationship between demographic, socioeconomic, and 
environmental conditions and CTL use, effect sizes and associated p-values were calculated 
with Spearman’s rank correlation using the psych package in R version 3.3.1 (R Core Team, 
2016; RStudio Team, 2016; Revelle, 2017). To explore regional differences in relationships, 
correlations were run for each census division with the exception of the Northeast, which was 
aggregated to the regional level to more closely approximate spatial coverage and county 
sample sizes of other divisions. The map in Figure 1 shows each county’s annual 
conversation rate. 
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2.3.2 Spatial Error Regression 
Due to a large number of potential explanatory variables, a multivariate analysis 
using stepwise regression was applied to CTL use for depression, anxiety and suicide. Due to 
the non-normal nature of CTL data, a log transform was used to reduce the right-skewness 
and was incorporated as the dependent variable in the stepwise and spatial error regression 
analysis. Stepwise regression using both forward and backward directions identified eight 
variables for inclusion in a final regression model: Divorce, rental homes, aggregate RUCC 
groups (n = 5 categories), mean household income, Hispanic, minority, low educational 
attainment, and single parent homes.  Multicollinearity between the remaining variables was 
evaluated using the variance inflation factor (VIF).  The VIF for single parent homes was the 
highest (VIF = 4.1), and all other variables were below 3.2, indicating no significant 
multicollinearity. An ordinary least squares multiple linear regression model (OLS) residuals 
were tested for spatial autocorrelation using Moran’s I (Kovach et al., 2015), indicating 
spatial autocorrelation (p-value < 0.01). Spatially autocorrelated residuals violate the 
assumptions of OLS models. The Lagrange multiplier test for spatial dependence identified 
spatial error as the preferred model for the data through the calculation of the Robust 
Lagrange Multiple Index (p-value < 0.01).  In the spatial error regression model, the spatial 
error term incorporates spatial dependence using a spatial weight matrix.  The spatial weights 
matrix used for the model was specified using first order queens case, which is insensitive to 
varying county sizes. Eight island counties with no neighbors were removed (n = 3,072).  
The residuals of the spatial error regression measured no significant spatial autocorrelation 
(Moran’s I = -0.22, p-value = 0.82), indicating the model successfully incorporated the 
spatial effects.  
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2.3.3 Rural-Urban differences in help-seeking 
To further examine rural-urban differences in help-seeking, the Dunnett-Tukey-
Kramer (DTK) Pairwise Multiple Comparison Test was run using the DTK package to 
account for unequal sample sizes and unequal variances among groups (Lau, 2013). Counties 
were assigned to five groups based on RUCC, as shown in Table 3. Group mean differences 
were calculated between the annual rate of help-seeking for suicidal thoughts and suicide 
rates (α = 0.01).  
 
Table 3. Rural-urban groups 
Category RUCC Description Count* 
Large Metro 1 Counties in metro areas of 1 million population or more 421 
Small Metro 2, 3 Counties in metro areas of few than 1 million population 729 
Non-Metro 4, 5 Non-metro urban population of 20,000 or more 304 
Semi-Rural 6, 7 Non-metro urban population of 2,500 to 19,999 1013 
Rural 8, 9 Completely rural or less than 2,500 urban population 613 
*Count represents data with trimmed means (3,080 counties) 
 
3. Results and Discussion 
3.1 Covariates of CTL help-seeking 
Table 4 lists Spearman correlation coefficients for the U.S. and each census division. 
Coefficients were calculated for conversation rate (any issue), as well as anxiety, depression, 
and suicidal thoughts. Correlation coefficients for anxiety, depression, and suicidal thoughts 
are, in general, well-represented by coefficients for all conversations. This consistency is due 
in part to the large proportion of conversations containing these issues, and in part because 
anxiety, depression, and suicidal thoughts are highly correlated (Anxiety-Depression ρ = 
0.85***, Anxiety-Suicide ρ = 0.79***, Depression-Suicide ρ = 0.87***).  
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Table 4. Spearman Correlation Coefficients for each census division. Coefficients are 
reported for any conversation and conversations tagged with anxiety, depression, and suicidal 
thoughts. 
Variable US Totala 
(n = 3,080) 
Pacific 
(n = 166) 
Mountain 
(n = 274) 
W. 
North 
Central 
(n = 598) 
E. North 
Central 
(n = 431) 
W. 
South 
Central 
(n = 463) 
E. South 
Central 
(n= 364) 
South 
Atlantic 
(n = 568) 
Northeast 
(n = 216) 
Household 
Mean Income 
0.14*** 0.11 0.26*** 0.12* 0.06 -0.06 0.13* 0.11** 0.09 
     Anxiety 0.20*** 0.23** 0.18** 0.18*** 0.11* 0.06 0.19*** 0.17*** 0.17* 
     Depression 0.17*** 0.12 0.28*** 0.14*** 0.08 0.01 0.15** 0.14*** 0.09 
     Suicidal 0.17*** -0.01 0.27*** 0.16*** 0.10* 0.02 0.16** 0.14*** 0.04 
Poverty 0.01 -0.07 -0.04 0.09* 0.16*** 0.10* -0.03 -0.01 0.09 
     Anxiety -0.01 -0.10 -0.03 0.11* 0.14** 0.08 -0.08 -0.04 0.03 
     Depression 0.00 -0.03 -0.04 0.10* 0.15** 0.08 -0.07 -0.02 0.10 
     Suicidal 0.00 0.07 -0.07 0.09* 0.16** 0.06 -0.06 -0.02 0.11 
Unemployment 0.09*** -0.05 0.10 0.21*** 0.09 0.09 -0.18*** 0.01 -0.01 
     Anxiety 0.09*** -0.13 0.15* 0.23*** 0.08 0.07 -0.19*** 0.02 -0.04 
     Depression 0.09*** -0.02 0.16** 0.22*** 0.09 0.06 -0.17*** 0.01 0.02 
     Suicidal 0.09*** -0.08 0.13* 0.24*** 0.08 0.06 -0.13* 0.03 -0.03 
Low Education -0.14*** -0.22** -0.09 -0.05 -0.07 -0.13** -0.11* -0.20*** -0.13 
     Anxiety -0.16*** -0.15* -0.04 -0.05 -0.11* -0.18*** -0.17** -0.25*** -0.15* 
     Depression -0.14*** -0.17* -0.07 -0.06 -0.07 -0.13** -0.12* -0.20*** -0.12 
     Suicidal -0.15*** -0.12 -0.05 -0.07 -0.08 -0.15** -0.15** -0.21*** -0.14* 
Minority 0.03 -0.01 0.10 0.19*** 0.28*** 0.09* -0.14** -0.04 0.13* 
     Anxiety 0.05** -0.01 0.06 0.24*** 0.32*** 0.10* -0.10 -0.06 0.18** 
     Depression 0.05** -0.04 0.16* 0.20*** 0.30*** 0.09 -0.15** -0.01 0.16* 
     Suicidal 0.05* -0.09 0.13* 0.22*** 0.30*** 0.05 -0.09 -0.02 0.08 
Hispanic 0.09*** -0.05 0.11 0.19*** 0.18*** -0.07 0.23*** 0.15*** 0.07 
     Anxiety 0.10*** 0.11 0.15* 0.17*** 0.21*** -0.05 0.22*** 0.18*** 0.12 
     Depression 0.09*** 0.03 0.16* 0.16*** 0.20*** -0.05 0.21*** 0.16*** 0.09 
     Suicidal 0.11*** 0.07 0.13* 0.19*** 0.20*** 0.00 0.22*** 0.15*** 0.01 
Divorced 0.17*** 0.22** 0.20*** 0.21*** 0.13** 0.23*** 0.22*** 0.09* 0.09 
     Anxiety 0.13*** 0.15 0.18** 0.19*** 0.09 0.16*** 0.17** 0.08* 0.06 
     Depression 0.14*** 0.19* 0.18** 0.17*** 0.08 0.18*** 0.18*** 0.07 0.06 
     Suicidal 0.15*** 0.16* 0.19** 0.20*** 0.09 0.22*** 0.15** 0.05 0.12 
Single Parent 
Household 
0.05** -0.11 0.14* 0.20*** 0.22*** 0.11* -0.08 -0.04 0.19** 
     Anxiety 0.06*** -0.08 0.18** 0.24*** 0.20*** 0.10* -0.08 -0.06 0.19** 
     Depression 0.06*** -0.07 0.18** 0.20*** 0.21*** 0.11* -0.09 -0.03 0.18** 
     Suicidal 0.05** -0.12 0.16** 0.23*** 0.20*** 0.07 -0.07 -0.04 0.11 
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Variable US Totala 
(n = 3,080) 
Pacific 
(n = 166) 
Mountain 
(n = 274) 
W. 
North 
Central 
(n = 598) 
E. North 
Central 
(n = 431) 
W. 
South 
Central 
(n = 463) 
E. South 
Central 
(n= 364) 
South 
Atlantic 
(n = 568) 
Northeast 
(n = 216) 
Population 
Density 
0.31*** 0.26*** 0.36*** 0.38*** 0.32*** 0.37*** 0.27*** 0.35*** 0.16* 
     Anxiety 0.37*** 0.40*** 0.40*** 0.43*** 0.35*** 0.44*** 0.30*** 0.40*** 0.21** 
     Depression 0.35*** 0.30*** 0.43*** 0.40*** 0.34*** 0.39*** 0.27*** 0.36*** 0.17* 
     Suicidal 0.32*** 0.30*** 0.37*** 0.40*** 0.34*** 0.41*** 0.26*** 0.36*** 0.12 
Moved in the 
Past Year 
0.23*** 0.18* 0.32*** 0.29** 0.28*** 0.26** 0.23*** 0.23*** 0.21** 
     Anxiety 0.23*** 0.15* 0.15* 0.28*** 0.27*** 0.27*** 0.26*** 0.24*** 0.20** 
     Depression 0.22*** 0.25** 0.25** 0.28*** 0.30*** 0.26*** 0.23*** 0.23*** 0.20** 
     Suicidal 0.22*** 0.22** 0.22** 0.28*** 0.29*** 0.25*** 0.21*** 0.23*** 0.24*** 
Rental Homes 0.24*** 0.05 0.26*** 0.25*** 0.39*** 0.25*** 0.24*** 0.24*** 0.29*** 
     Anxiety 0.24*** 0.05 0.26*** 0.23*** 0.39*** 0.23*** 0.25*** 0.25*** 0.30*** 
     Depression 0.24*** 0.11 0.29*** 0.24*** 0.37*** 0.25*** 0.21*** 0.26*** 0.29*** 
     Suicidal 0.24*** 0.02 0.25*** 0.22*** 0.37*** 0.23*** 0.23*** 0.25*** 0.27*** 
*p < 0.05, **p < 0.01, ***p < 0.001  
 
3.1.1 Socioeconomic and Demographic Covariates  
Household mean income, unemployment, and low educational attainment 
demonstrated small effects on CTL usage at the national scale (ρ = 0.14***, 0.09***, and -
0.14***, respectively), and none of the socioeconomic indicators were significant for all 
divisions. At a national level, CTL usage is slightly elevated in counties with higher 
socioeconomic status. Low correlations with poverty nationally (ρ = 0.01) and in the majority 
of study divisions suggest that CTL usage does not covary with poverty rate at the county 
level. The detection of even a small socioeconomic effect on CTL is of interest because 
unlike many mental health services, CTL is available at no cost. However, cell phone 
ownership among adolescents varies with parental household income, ranging from 69 
percent (less than $30,000/year) to 86 percent ($75,000 or more/year), which may explain 
some of this relationship (Madden et al., 2013). 
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In seven of the eight geographic divisions, counties with higher divorce rates tended 
to have higher CTL usage, though this relationship was fairly small (ρ = 0.17***). Prior 
research has found increased mental health issues for both divorced individuals (Hempstead, 
2006; Akhtar-Danesh and Landeen, 2007) and adolescents with divorced parents 
(Merikangas et al., 2011). Divorce has also been associated with increased suicide rates at the 
state and regional level in the U.S. (Barkan et al., 2013). 
No relationship was found between a county’s racial composition and its CTL usage 
(ρ = 0.03 nationally), with the exception of the two divisions in the Midwest, where effect 
sizes were small to moderate (ρ = 0.19*** – 0.28***). In some divisions, counties with 
higher Hispanic populations also had higher CTL usage. However, the strongest relationships 
were found in the midwest (East and West North Central) and southeast (East South Central 
and South Atlantic), locations with lower Hispanic populations overall, suggesting it is 
unlikely that the Hispanic population can account for these increased rates. Interpreting racial 
and ethnic differences in help-seeking is challenging. Suicide rates are substantially higher 
among non-Hispanic white individuals under age 35 (10.3), than Hispanic or black 
individuals of the same age (5.3) (CDC, 2016a). However, a survey by the Youth Risk 
Behavior Surveillance System (grades 9–12), found Hispanic youth were more likely than 
black or white youth to report feeling sad or hopeless and to report considering, planning, 
and attempting suicide (CDC, 2016b). 
 
3.1.2 Residential Instability Covariates 
Counties with increased residential instability tended to have higher rates of CTL use. 
This was measured by the percent of the population living in a different home during the past 
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twelve months (ρ = 0.23***) and the percent of renter-occupied homes (ρ = 0.24***). The 
relative strength of these relationships is supported by a recent study in which the authors 
used similar census variables to explore the relationship between residential stability, 
population density, and suicide rates (Barkan et al., 2013). Low residential stability partially 
explained higher suicide rates in the western U.S. and state suicide rates nationally (Barkan et 
al., 2013). However in the present study, because younger individuals are both more likely to 
use CTL and experience residential instability, correlations between residential stability and 
CTL use may be influenced by a county’s relative age. 
 
3.1.3 Environmental Covariates 
Correlation coefficients for latitude (ρ = 0.15***) and annual mean GHI (ρ = -
0.19***) are reported for the U.S. as a whole to allow for comparisons between the 
northernmost and southernmost counties. These variables are highly correlated (ρ = -
0.79***), which explains their similar effect sizes. Certain mental health disorders are known 
to be impacted by seasonality such as winter Seasonal Affective Disorder (SAD). Prevalence 
of SAD has been associated with northern latitudes (Mersch et al., 1999; Magnusson, 2005) 
and reduced exposure to light in the winter (Nillni et al., 2009), though little work has been 
done to explore prevalence of SAD among adolescents (Nillni et al., 2009). In a national 
survey, no significant differences in prevalence of SAD were observed across latitudes, but 
parents of adolescents ages sixteen to eighteen reported exacerbated symptoms of depression 
during winter months (Nillni et al., 2009), which are longer and more severe at higher 
latitudes. The seasonality of mental health issues is further supported by a recent study that 
identified significant seasonal trends in Google searches for all mental health issues in the 
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U.S. and Australia (Ayers et al., 2013). The observed relationship between GHI, latitude, and 
CTL use supports future work investigating the relationship between climate, seasonality, 
and mental health. 
 
3.1.4 Mental Health Covariates 
Surprisingly, county level suicide rates (1999‒2016) demonstrated only a small 
relationship with CTL use (ρ = 0.11***), even among conversations pertaining to suicidal 
thoughts (ρ = 0.10***). To reduce the amount of counties with suppressed suicide rates, data 
was averaged for all available years (1999–2016). However, when suicide data prior to 2011 
was removed, a stronger relationship was measured (ρ = 0.34***). Because suicide rates 
have changed significantly since 1999 (Fontanella et al., 2015), it is likely some of this 
change in effect size is due to the use of a more comparable date range.  It is also possible 
rural areas with low counts and less reliable rates could be affecting results. Mental HPSA 
scores were also explored, but demonstrated no relationship with CTL help-seeking behavior 
(ρ = -0.03 to -0.05). HPSAs may not be representative of shortages in all locations because 
counties must dedicate time and resources to request and obtain this designation (Parchman 
and Culler, 1999). Further, hotlines offer a very different service than traditional health 
professionals, so CTL use may not be reflective of a county’s degree of mental health 
professional shortage.  
 
3.1.5 Spatial Error Regression Models  
Results of the final spatial error regression model are shown in Table 5, and are 
comparable across each issue (anxiety, depression, and suicidal thoughts). The final spatial 
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error regression model explains 25 percent, 24 percent, and 23 percent of variance for 
anxiety, depression, and suicidal thoughts, respectively. A county’s aggregate RUCC code 
and its percentage of rental homes are the strongest predictors for CTL usage for all three 
issues. 
 
 
Table 5. Results of National Spatial Error Regression Analyses 
 Anxiety Depression Suicidal Thoughts 
Pseudo R2 0.25 0.24 0.23 
 z value Signif. of z z value Signif. of z z value Signif. of z 
Mean Household Income 4.382 <0.001 4.058 <0.001 3.558 <0.001 
Did Not Complete High School -3.693 <0.001 -2.894 0.004 -4.274 <0.001 
Minority -6.48 <0.001 -5.991 <0.001 -5.362 <0.001 
Hispanic -3.489 <0.001 -3.819 <0.001 -2.919 <0.01 
Divorced 4.448 <0.001 3.988 <0.001 5.543 <0.001 
Single Parent Homes 4.131 <0.001 3.894 <0.001 3.456 <0.001 
2 (RUCC 2 and 3) 0.619 0.536 0.455 0.649 0.437 0.662 
3 (RUCC 4 and 5) 5.87 <0.001 5.89 <0.001 5.891 <0.001 
4 (RUCC 6 and 7) 2.06 <0.05 3.208 <0.01 2.867 <0.01 
5 (RUCC 8 and 9) -9.246 <0.001 -9.235 <0.001 -8.959 <0.001 
Rental Homes 10.589 <0.001 10.16 <0.001 9.775 <0.001 
 
3.2 Rural-Urban differences in help-seeking 
Data from CTL provides one of the first opportunities to study the rate of help-
seeking for suicidal thoughts across the rural-urban continuum. Counties with higher 
population density have higher rates of CTL usage (ρ = 0.31*** nationally), with effect sizes 
ranging from small to moderate across census divisions (ρ = 0.16*–0.38***). The aggregate 
RUCC codes explained between 18 and 20 percent of the variance in the final spatial error 
regression models, more than three-quarters of the total explained variance. The relative 
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strength of this relationship suggests rural counties are significantly less likely to engage in 
text-based help-seeking behavior. 
Significant differences were found between rates of help-seeking for suicidal thoughts 
in non-metro counties (RUCC 4 and 5) and rural counties (RUCC 8 and 9) (α = 0.01). As 
shown in Table 6 and Figure 2, rates of help-seeking were significantly higher for non-metro 
counties and significantly lower for rural counties. Group differences in suicide rates were 
also significant between all groups except between small metro counties (RUCC 2 and 3) and 
non-metro counties (RUCC 4 and 5) (α = 0.01). When suicide rates are age-adjusted this 
relationship becomes stronger, and adolescents living in the most rural areas (RUCC 8 and 9) 
are nearly twice as likely to die by suicide than adolescents in the most urban areas 
(Fontanella et al., 2015).  
 
Table 6. Suicide Rates and Suicidal Thought Rates for Rural and Urban Counties 
Category RUCC Description Suicide Rate 
Mean 
Suicidal Thoughts 
Rate Mean  
aLarge Metro 1 Counties in metro areas of 1 million 
population or more 
12.58b,c,d,e 24.58 
bSmall Metro 2, 3 Counties in metro areas of few than 1 
million population 
13.98a,d,e 26.95 
cNon-metro  4, 5 Non-metro urban population of 20,000 
or more 
14.38a,d,e 33.96a,b,d,e 
dSemi-Rural 6, 7 Non-metro urban population of 2,500 
to 19,999 
15.51a,b,ce 25.95 
eRural 8, 9 Completely rural or less than 2,500 
urban population 
18.19a,b,c,d 14.76a,b,c,d 
a,b,c,d,eIndicates a significant group difference in rate of help-seeking for suicidal thoughts (α 
= 0.01, Dunnett-Tukey-Kramer Pairwise Multiple Comparison Test) 
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As shown in Figure 2, county suicide rates consistently increase with rurality. For 
counties with urban populations greater than 20,000 (RUCC 1‒5), rates of help-seeking for 
suicidal thoughts also increase with rurality, and these rates are substantially higher than 
suicide rates for most counties in these groups. However, for counties with urban populations 
below 20,000 (RUCC 6‒9), help-seeking rates decrease while suicide rates continue to rise. 
Approximately half of all semi-rural counties have help-seeking rates at or below most of 
these same county’s suicide rates. For the most rural counties, the median rate of help-
seeking for suicidal thoughts falls well below the median suicide rate, suggesting the most 
rural counties have low rates of help-seeking behavior despite high suicide rates. Figure 5 in 
the appendix shows this trend is consistent for suicide rates for the portion of a county’s 
population most likely to use CTL (under age 35).  
A large portion of the most rural counties have little or no CTL use, resulting in a 
severely skewed distribution. Among rural counties that have engaged in any CTL 
conversations (n = 273, 44.5%), the mean help-seeking rate approximates the mean suicide 
rate. Substantial within-group variation is apparent across all rural-urban groups.  
Figure 3 identifies counties (with any CTL use) where the annual suicide rate exceeds 
the annual rate of help-seeking for suicidal thoughts. In these counties, where the need for 
suicide prevention resources is the greatest, CTL is being used at an alarmingly low rate. 
This disparity is compounded by the fact that many rural areas experience mental health 
professional shortages (Bird et al., 2001; Health Resources and Services Administration, 
2018). Reduced rates of help-seeking in rural counties may not be limited to text-based 
resources, but across other services as well.   
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 It is unlikely that rural-urban differences in cell phone ownership alone can explain 
these findings. Among adults in the U.S., 91 percent own a cell phone, and this number rises 
to 97% for adults aged 18–35 (Rainie, 2013). While ownership rates drop to 85% for rural 
individuals (Rainie, 2013), it is reasonable to assume this gap decreases among younger 
adults in rural areas. Among adolescents aged 12–17, 78% own a cell phone (Madden et al., 
2013). Suburban teens are most likely to own a cell phone (81%), followed by urban and 
rural adolescents (76% and 73%, respectively). Rural adolescent cell phone ownership is 
slightly lower, but this difference was not statistically significant (Madden et al., 2013). 
To evaluate whether certain locations experienced a greater change in usage over 
time, percent change was calculated for each county, shown in Figure 4. The primary 
concern was to evaluate whether rural locations were less likely to adopt CTL to consider 
whether this may have an effect on observed differences in usage between RUCCs. 
Population density had a slightly negative correlation with percent change in CTL usage (ρ = 
-0.08***), suggesting there is little difference in uptake in CTL usage and rural or urbanness. 
Moran’s I test revealed no geographic clustering of percent change across the US (p-value > 
0.05).  However when tested with counties with no CTL usage, geographic clustering was 
observed (p-value < 0.001).  Clustering was predominately found in locations with a high 
concentration of rural counties, the western half of the West North Central division, the 
eastern portion of the Mountain division, and Texas. Smaller significant clusters of counties 
with low or no percent change were found on the border of Missouri and Illinois and West 
Virginia. These clusters are only present when counties with no CTL use are included, and 
thus indicate clusters of rural counties that have never used CTL. 
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It is well known that disparities exists in on-the-ground mental health services (e.g., 
HPSA) (Bird et al., 2001). However, CTL is a remote service unaffected by these traditional 
geographical barriers. Stigma is known to be a significant barrier to mental health and suicide 
help-seeking, and some researcher suggests stigma may be more prevalent in rural areas, 
perhaps exacerbated by limited privacy among small communities (Cantrell et al., 2012; 
Fontanella et al., 2015). However, CTL counseling is discrete, anonymous, and available 
24/7, which should provide a buffer against stigma. Goldman-Mellor et al. found rural 
California adolescents were significantly less likely to report suicidal ideation and suicide 
attempts, despite higher rates of suicide (2017). Findings of negative attitudes towards help-
seeking for mental health issues and suicide may explain reduced help-seeking among rural 
communities (Barry et al., 2000; Hirsch, 2006). Low rates of CTL use among rural 
populations support these findings on a national scale. Whether this disparity is due to 
cultural factors (i.e., stigma), a lack of advertising in rural areas, or other factors should be 
the subject of future research.  
 
3.3 Limitations 
Results of this study are not intended to suggest causality for help-seeking rates, and 
should not be used to make assumptions at an individual level (i.e., ecological fallacy). The 
aim of this exploratory study is to identify regional and national trends and generate 
hypotheses that can be explored in future research at smaller scales. The use of CTL requires 
access to a mobile device and cellular service, and therefore the sample is likely not 
representative of all locations and populations. CTL relies upon phone numbers to generate 
county location, which are not always indicative of residence. However, among adolescents, 
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there is a higher likelihood that area code represents actual location. Additionally, CTL usage 
experiences a dramatic rise in conversation frequency across this study’s four years of data, 
and more sporadic usage during the first two years. This trend limits the usefulness of earlier 
years and results in an underestimation of annual rates.  
The states of Ohio, California, Montana, Wisconsin, and New Hampshire have state-
level partnerships with CTL. These partnerships may introduce noise that may obscure other 
variables. The authors also acknowledge that, in many rural counties, CTL usage rates are 
based on low conversation counts and may be unreliable. However, the power of this study is 
its recognition of these extremely low counts and rates, and results call for future research to 
investigate underlying causal mechanisms.  
 
4.  Conclusions 
CTL is an important and widely-used support tool for mental distress among 
adolescents. Findings from this study indicate county-level variation in help-seeking 
behavior associated with several county characteristics. Increased rates of CTL usage occur 
in counties with higher mean household incomes, higher divorce rates, and lower residential 
stability. However, findings from this study suggest that despite the availability of a new, 
ubiquitous, text-based model of crisis support traditionally underserved populations fail to 
utilize this resource at expected rates. Particularly concerning is the finding that underserved 
rural, isolated populations, despite having very similar rates of cell phone ownership as urban 
populations, are still much less likely to engage in help-seeking behavior through CTL. This 
lack of help-seeking behavior among rural populations compounds ongoing disparities in 
traditional mental health treatment services for this population. Further, this finding suggests 
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that increased suicide risk in rural areas cannot be explained by mental health professional 
shortages or access to lethal means alone, and may be the result of cultural differences, a lack 
of advertising, or another factor. Rural communities, particularly those with low help-seeking 
behavior and comparatively high suicide rates should be the target of future research and 
outreach. 
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Figures with captions  
 
Figure 1. CTL conversation annual rate by county, grouped by U.S. Census division. The 
Northeast region was not split by division (quantile breaks). 
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Figure 2. Boxplot of annual suicide rate compared to help-seeking for suicidal thoughts by 
RUCC. 
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Figure 3. Ratio of annual rate of suicide to annual rate of help-seeking for suicidal thoughts 
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Figure 4. Percent Change in CTL annual conversation rate between August 2013 and July 
2017 (Quantile Breaks) 
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Figure 5. Boxplot of annual suicide rate for the total population and the under 35 population, 
compared to help-seeking for suicidal thoughts by RUCC. Because this age-based subset of 
the population results in a suppression of rates for an additional 880 counties with low counts 
of suicide, and because 489 of these additional suppressed rates are from counties with 
RUCCs 8 and 9, suicide rates for the total population were used, and this figure is supplied 
for reference only. 
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